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I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company " or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered.; ^ . 



In accordance with the rules, the words "public limited company" may be replaced by p.l.c, 
pic, P.L.C. or PLC. 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. v 
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Document #: 445562 



Treatment of Cancers 



The present invention relates to the treatment of cancers. 

Background of the Invention 

US Patent 5,089,273 relates to compounds identified as 
it relates to ecteinascidins 729, 743, 759A, 759B and 770. The compounds are disclosed to 
have antibacterial properties and some are also useful as antitumor agents. 

Summary of Invention 

We have now, found that the potency of ecteinascidin 743 is enhanced by combination 
therapy with dexamethasone. The finding was not predictable. 

According to the present invention, and based on this finding, we provide new 
ecteinascidin combinations for therapy of mammalian cancers, including: 

combinations of ecteinascidins, notably ecteinascidin 743, with steroid 
analogues, in particular dexamethasone; 

combinations of ecteinascidins, notably ecteinascidin 743, with anti- 
inflammatory dmgs, in particular dex^elJiasdne; and ^ ^ . 
combinations of ecteinascidins, notably ecteinascidin 743, with anti-emetic 
drugs, in particular dexamethasone. 

Dexamethasone has many actions which include inducing the activity of certain 
metabolising enzymes of the liver. In particular, dexamethasone induces cytochrome P450 
activity. Without being bound by theory, it is possible that metabolism of the ecteinascidin 



,43 by induced enzyme is giving rise to one or more metabolites which might be responsible 
for the enhanced effectiveness of the treatment with ecteinascidin 743. 



Accordingly, we further provide: 

combinations of ecteinascidins, notably ecteinascidin 743, with.drugs 

inducing metabolic enzymes and in particular, cytochrome p450 enzymes; 

Pharmaceutical formulations containing the combinations are also provided, as well 
methods of treatment using the combinations or using the compositions, as well as methods 
for preparing pharmaceutical compositions for use in the method of treatment. The drugs can 
be administered separately, sequentially or simultaneously. 



Preferred Embodiments 

The ecteinascidins as typified by ecteinascidin 743 have exceptional activity in the 
treatment of sarcomas, mesotheliomas, cartilage tumours and other cancers. Examples of 
human sarcomas to be treated include osteosarcomas and soft tissue sarcomas, 
leiomyosarcomas, fibrosarcomas and mesotheliomas. 

Examples of pharmaceutical compositions of this invention include any solid (tablets, 
pills, capsules, granules, etc.) or liquid (solutions, suspensions or emulsions) with suitable 
composition or oral, topical or parenteral administration, and they may contain the pure 
compounds or in combination with any carrier or other pharmacologically active compounds. 
These compositions may need to be sterile when administered parenterally. 

Administration of the composition of the present invention may be by any suitable 
method, such as intravenous infusion, oral preparations, intraperitoneal and intravenous 
administration. Intravenous delivery may be carried out over any suitable time period. We 
prefer that infusion times for the ecteinascidin of up to 24 hours are used, more preferably 2- 
12 hours, with 2-6 hours most preferred. Indeed, a typical time is about 3 hours. Short 
infusion times which allow treatment to.be carried out without an overnight stay in hospital : 



re especially desirable. However, infusion may be 12 to 24 hours or even longer if required. 
Infusion may be carried out at suitable intervals of say 2 to 4 weeks. 

Pharmaceutical compositions containing ecteinascidins may be delivered by liposome 
or nanosphere encapsulation, in sustained release formulations or by other standard delivery 
means. 

The correct dosage of the ecteinascidin will vary accbrding to the particular 
formulation, the mode of application, and the particular situs, host and tumour being treated. 
Other factors like age, body weight, sex, diet, time of administration, rate of excretion, 
condition of the host, drug combinations; reaction sensitivities and severity of the disease shall 
be taken into account: Administration can be carried out continuously or periodically within 
the maximum tolerated dose. 

The suitable amount of the other drug such as dexamethasone will also vary according 
to such principles. Illustratively a weight ratio of ecteinascidinidexamethasone of from 2:1 to 
5 ;1, such as 3,3:1 can be employed. 

The combination compositions of this invention may be used with yet other drugs. 
The other drugs may form part of the same composition, or be provided as a separate 
composition for administration at the same time or a different time. The identity of the other 
drug is not particularly limited, and suitable candidates include: 

a) drugs with antimitotic effects, especially those which target cytpskeletal elements, 
including microtubule modulators such as taxane drugs (such as taxol, paclitaxel, 

. taxotere, docetaxel), podophylotoxins or vinca alkaloids (vincristine, vinblastine); 

b) antimetabolite drugs such as 5-fluorouracil, cytarabine, gemcitabine, purine 
analogues such as pentostatin, methotrexate); 

c) alkylating agents such as nitrogen mustards (such as cyclophosphamide or 
. ifosphamide); 

d) drugs which target DNA such as the antracycline drugs adriamycin, doxorubicin, 
pharmorubiciri or epirubicin; 

e) drugs which target topoisomerases such as etpposide; 




f) hormones and hormone agonists or antagonists such as estrogens, antiestrogens 
(tamoxifen and related compounds) and androgens; flutamide, leuprorelm, goserelin, 
cyprotrone or octreotide; 

g) drugs which target signal transduction in tumour cells including antibody 
derivatives such as herceptin; .'. ■ 

h) alkylating drugs such as platinum drugs (cis-platin, carboplatin, oxaliplatin , 

paraplatin) or nitrosoureas; 

i) drugs potentially affecting metastasis of tumours such as matrix metalloproteinase 

inhibitors; '.■ ' "':'([■"/'■ ■ • -Y^'r/-', ' Y : Y : '- V ' • ; '' *' Y Y"' Y' 

j) gene therapy and antisense agents; '«- ; Y'"Y.''Y ; :.' Y ; s ; 
; antibody therapeutics; and V..- ' ^"'r'' :; v ; - 

1) other bioactive compounds of marine origin, notably the didemnins such as 

aplidine. ■ .' ' '.'"'•;*.. 



Example 



the sc Bl 6 tumor model in male rats was used to compare dexamethasone pre-treated (3 
mg/kg total dose; -15 min.), ET743 (90 ug/kgTD) animals to ET alone on a q2dx5, iv, 
schedule. Preliminary results oil Day 14 show significant activity in the DEX-ET 



relative to controls arid the BW indicating ho significant toxicity with this combination. J- 

Group Dose r, Schedule Vol- (mm 3 ) BW (prams) 

Vehicle - ' " q2dx5 1 8,862 216 

DEX 060mg/kg q2dx5 ■ 17,252 217 

ET 0.018 mg/kg : q2dx5 V 15,243 >198 

DEX/ET 0.60 mg/kg (-24 hrs) DEX q2dx5 6,653 170 

+0:018 mg/kg ET 
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(see 'Instructions for Abstract Preparation and Submission' on reverse side) 



Exploratory evaluation of the potential predictors for dose-limiting toxicities 
(DLTs) in patients treated with Ecteinasddin-743 (ET-743) as a Z4-h 
intravenous (iv) infusion every 3 weeks and its relationship to 
pharmacokinetics (PK) 

Ldpez-Uzarv U, Gamin Q, Taamma /¥, Cvftkovic E 2 , Misset/L *„ Brain B, BeynenJW. Jtmcno 
P. 'PharmamarR 6 D..Tres Cantos, Madrid, Spain; *Paul Brousse Hospital, VWguif, France; *Ren6 
Huguenin Hospital, Paris, France, 'Sfotervaart Hospital, Amsterdam; The Netherlands 

We evaluated the potential predictors of ET-743 DLTs and its relationship to PK. 
Evaluation was performed with data from the 24 h fv infusion q 3 weeks Phase 1 study. 
DLT was defined as any grade £ 3 non-hematological toxicity (exduding reversible 
transaminitis, alopecia and emests), grade 4 neutropenia longer than 5 days, febrile 
(>38° Q neutropenia or grade 4 thrombopenia. Two analysis were performed, one 
without PK including all 1 05 treatment courses, and other induding PK parameters of the 
2 initial courses. In both cases, 3 dose levels (34pts) were considered; 1200 (5pts), 
1500 (25pts) (RD) and 1800 mcg/m2 (4pts) (MTO). The considered PK parameters 
were terminal half-fife (tl/2), clearance (0), area under the curve (AUQ and volume of 
distribution (Vd) calculated by norxompartmental methods. Pts characteristics were: sex 
(14/20; M/F), age (median 59 yrs, range:19-75). Other potential predictors were: 
previous treatment (more than 2/1-2 previous lines), liver metastases (yes/no), 
bone metastases (yes/no), cycle number, dose, and baseline performance status, 
prothrombin time/partial thromboplastin time, albumin, bilirubin, alkaline 
phosphatase (AP), AST and ALT. For the initial univariate analysis Fisher's exact test for 
dichotomous variables, Mann-Whitney test for ordinal variables and Student's t-test for 
continuous variables were used. Variables with a p value < 0.20 were entered in a 
backward stepwise logistic regression modeL 

An observed OLTs (16 cydcs/13 pts) were neutro- (9 cydes/7 pts) or thrombopenia (7 
cydes/6 pts) related. The DLT likelihood increased with dose (p=0.012) and baseline AP 
(p=0.6026). 62 (34 1^/28 2 nd ) treatment courses given to 34 pts were included in the 
analysis induding PK. DLT risk correlated with increasing baseline AP (p=0.081), and 
number of cydes given (p=0.O52). Moreover, it correlated with PK features: increased 
AUC (p=0,044) and decreased 0 and Vd (p=0.047 and 0.043 respectively) in the 
multivariate analysis. 

Inaeased baseline AP is a potential prospective predictor of ET-743 induced DLTs, but its 
value should be validated in further studies. The risk of DLT is higher on cyde 2 than in 
cyde 1. Increased AUC increases the risk of DLTs and both low 0 and . low Vd are 
independent predictors of DLT. 
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Ecteinascidin-743 (ET-743) in heavily pretreated refractory 
sarcomas : early results of the French experience. 

Dclaiogc S, Misset J.L, Taamma A, Di Palma M, Guzman C, Brain E, 
Cottu P, Riofrio M, Jimeno J.M, Cvitkovic E. 

Hop Paul Broussc, Centre Ren6 Huguenin, Hop Saint Louis, France. 
Pharma. Mar, Tr6s Cantos, Spain.. 

ET-743 is a new minor groove DNA binding agent of marine origin, 
currendy in early phase H development. During the phase 1 trial testing 
the 24 hours continuous infusion given every 3 weeks the maximal 
tolerated dose was 1800 jig/m* and the recommended dose was 1500 
gg/m a - The limiting toxicities were neutropenia and thrombopeoia. 
Fatiguc and reversible transaminitis were also frequent We report our 
current experience in treatment of refractory advanced sarcoma patients. 
Patients characteristics : Twenty four padents received ET-743, 23 at 
recommended dose and schedule and 1 at the maximum tolerated dose. 
Nine of them were treated in the phase I study, 9 in an eariy phase II and 
6 received this treatment in a compassion ate" use basis, Sexr'14 womeri/10 " 
men; median age 46 (16-71); histology: leiomyosarcoma 6, liposarcoma 
6, fibrosarcoma 4, angiosarcoma 1, rhabdomyosarcoma 1. osteosarcoma 
2, other cypes 4; median number of previous chemotherapy regimens 2 
(1-4), (all patients previously treated with anchracyclhie and alkyJators); 
median PS 1 (0-2); median number of metastatic sites 1 (1-3). Toxicity is 
evaluabie for 84 given cycles. Median number of cycles/ patient 3 (1-8). 
Grade 3-4 (NCI-CTC) toxicities are acute reversible transaminitis (46%), 
neutropenia (34%), thrombopenia (6%) nausea/vomiting (9%). Febrile 
neutropenia occurred in 2 cycles (2%)- Grade 1-2 asthenia were observed 
in 42% of cycles. Antitumour activity 21 patients evaluabie (3 patients 
too early for evaluation). Four PR (19%) (3.5. 6+, 6+, 6+ months), 3 MR 
(2-K 3+ w 4+) and 7 disease stabilization (3 ongoing) Were observed. Both 
osteosarcoma patients achieved a PR, the other two PR were observed in 
Jiposarcoma and fibrosarcoma. Median time to progression for the overall 
"cohort is 10 weeks (range : 2-25). ET-743 is a promising agent with a 
Phase n program in patients with pretreated soft tissue sarcomas actively 
accruing. ■■ 
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We have found that the potency of ecteinascidin 743 is enhanced by combination 
therapy with dexamethasone. The finding was not predictable. 

According to the present invention, and based on this finding, we provide new 
ecteinascidin combinations for therapy of mammalian cancers, including: 

combinations of ecteinascidins, notably ecteinascidin 743, with steroid 
analogues, in particular dexamethasone; 

combinations of ecteinascidins, notably ecteinascidin 743, withantir 
inflammatory drugs, in particular dexamethasone; and 
combinations of ecteinascidins, notably ecteinascidin 743, with anti-emetic . 
drugs, in particular dexamethasone. 

Dexamethasone has many actions which include inducing the activity of certain . 
metabolising enzymes of the liver! In particular, dexamethasone induces cytochrome P450 
activity. Without being bound by theory, it is possible that metabolism of the ecteinascidin 
743 by induced enzyme is giving rise to one or more metabolites which might be responsible 
for the enhanced effectiveness of the treatment with ecteinascidin 743. 

Accordingly, we further provide: 

combinations of ecteinascidins, notably ecteinascidin 743, with drugs 
inducing metabolic enzymes and in particular, cytochrome p450 enzymes; 

Examples 

The present invention is illustrated by the following two abstracts. 



Other factors like age- body weight, sex, diet, time of administration, rate of excretion, 
condition of the host, drug combinations, reaction sensitivities and severity of the disease shall 
be taken into account. Administration can be carried out continuously or periodically within 
the maximum tolerated dose. \ * 

... The compositions of this invention may be used with other drugs. The other drugs 
may form part of the same composition, or be provided as a separate composition for 
administration at the same time or a different time. The identity of the other drug is not 
particularly limited, and suitable candidates include: 

a) drugs with antimitotic effects, especially those which target cytoskeletal elements, 
including microtubule modulators such as taxane drugs (such as taxol, paclitaxel, 
taxotere, docetaxel), podophylotoxins or vinca alkaloids (vincristine, vinblastine); 

b) ^timetabolite drags such as 5-fl cytarabihe; ^ 
analogues such as pentostatin, methotrexate); 

c) alkylating agents such as nitrogen mustards (such as cyclophosphamide or 
ifosphamide); V V . 

d) drugs which target DNA such as the antracycline drugs adriamycin, doxorubicin, 
phaimorubicin or epirubicin; 

e) drugs which target tppoisomerases such as etoposide; 

f) hormones and hormone agonists Or antagonists such as estrogens, antiestrogens 
(tamoxifen and related compounds) and androgens, flutamide, leuprorelin, goserelin, 
cyprotrone or octreotide; 

g ) drugs which target signal transduction in tumour cells including antibody 
derivatives such as herceptin; 

h) alkylating drugs such as platinum drugs (cis-platin, carboplatin, oxaliplatin , 
paraplatin) or nitrosoureas; 

i) drugs potentially affecting metastasis of tumours such as matrix metalloproteinase 
inhibitors; 

j) gene therapy and antisense agents; 
k) antibody therapeutics; and 

1) other bioactive compounds of marine origin, notably the didemnins such as 
aplidine. 
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The ecteinascidins in the form of ecteinascidin 743 seem suited for treatments in view 
of the relationship of the dose-limiting toxicity to pharmacokinetics. 

Preferred Embodiments 

The ecteinascidins as typified by ecteinascidin 743 have exceptional activity in the 
treatment of sarcomas, mesotheliomas, cartilage tumours and other cancers. Examples of 
human sarcomas to be treated include osteosarcomas and soft tissue sarcomas, 
leiomyosarcomas, fibrosarcomas and mesotheliomas. 

Examples of pharmaceutical compositions of this invention include any solid (tablets, 
pills, capsules, granules, etc.) or liquid (solutions, suspensions or emulsions) with suitable 
composition or oral, topical or parenteral administration, and they may contain the pure 
compounds or in combination with any carrier or other pharmacologically active compounds. 
These compositions may need to be sterile when administered parenterally. : 

Administration of the composition of the present invention may be by any suitable 
method, such as intravenous infusion, oral preparations, intraperitoneal and intravenous 
administration. Intravenous delivery may be carried out over any suitable time period. We 
prefer that infusion times for the ecteinascidin of up to 24 hours aire used, more preferably 2- 
12 hours, with 2-6 hours most preferred. Indeed, a typical time is about 3 hours. Short 
infusion times which allow treatment to be carried out without an overnight stay in hospital 
are especially desirable. However, infusion may be 12 to 24 hours or even longer if required. 
Infusion may be carried out at suitable intervals of say 2 to 4 weeks. 

Pharmaceutical compositions containing ecteinascidins may be delivered by liposome 
or nanosphere encapsulation, in sustained release formulations or by other standard delivery 
means. 

The correct dosage of the ecteinascidin will vary according to the particular 
formulation, the mode of application, and the particular situs, host and tumour being treated. 
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Cancer Treatment 



The present invention relates to the treatment of cancers. 



Background of the Invention ■ 

US Patent 5,089,273 relates to compounds identified as ecteinascidins. In -particular/ 
it relates to ecteinascidins 729,. 743, 759A, 759B and 770. The compounds are disclosed to 
have antibacterial properties and some are also useful as antitumor agents. 

Summary of Invention . . . ?v . , . . " v 

We have found that the ecteinascidins, in particular ecteinascidin 743, are suited for 
treatment of sarcomas, notably soft tissue sarcomas. Sarcomas which may be considered for 
treatment include osteosarcoma, liposarcoma and fibrosarcoma. 

The ecteinascidins appear to have suitabi^ty for treatment of refractory advanced 
sarcomas, and, thus in a special aspect the invention provides a method of treating a treated 
patient who has proved refractory to other treatment. More notably, the method seems 
applicable to patients treated with chemotherapy, such as anthracycline and/or alkylators. 

In a preferred aspect, the present invention involves identifying patients who have 
been treated for cancer, and treating them with an ecteinascidin. 

Pharmaceutical formulations are also provided, as well methods of treatment using the 
ecteinascidin or using the compositions, as well as methods for preparing pharmaceutical 
compositions for use in the method of treatment. 



